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(54) [)MO«»] sMW^/t-f ^fflaMRO»INK*J:t«ft»** 



(57) imm 

[***S] '>#<tk< «T©^ (A) . (B) X 
t>* (C) t^ttSi i: iff ttS***^ ^ffl 

J*# (A) : B&g (7j=/H^<) £WL"C^T 

+ (m) i#y^-*v'xf i/ygt© 
3i ^u^gffc ( n ) coltsp (m/n) A* 1 ~ 1 . 

(n) &7U-tX'$>z^?-i'>**v-'< Fmnmm& 
m„ 

(B) : 7K 

(C) :7/u*!)Xttfl8 
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'Pte<ki>. UT<D&# (A) , (B) 

ri? (c) ;l t Zftrnt-tz^mft^s^ * 

f&ft (A) : g&g (7x^;H^<) ^^Lt^T 

{b7K*S*0^*» (m) fc#y*^V3i^-U>*it>(0 
t^r^xf l/^SS (n) (OJt* (m/n) #1-1. 
5T*$>9, ^Hfgc (m) #9J£A_h, t^r^fl/ySS 

(n) ^yai-cfcsxfi/mt^ Kai#asstt 

(B) : * 

(C) : T ]) 

[»**2] (A) !C*5»tS«*» (m) #9- 

1 6 -Cfc-6» *3S 1 tctatc^^^o 
[»**3] (C) kU7/v*ymU p 

h# 9 JW±-efc^if*^ i xwt 2 Kfiatt^a&friKe 

[lt**4] (C) ds«To-»«; (I) T?** 

ft5 7vu* y -c& 5 if *m 3 JciE*(30«fc}*?K o 

(ffcl ] (R 1 ) 4 N + OH~ ( I ) 

«0U R 1 fi**^, XfiTKKS, 7;Undrv/S, 

[»**5] (c) *«*»{br^=^A*L< 

T/w*/usfc*i-a*»{kJB4jRr>'*^^A'r?fc5it 
**4tc|B«<oa&i*JK 0 

[»*«6] ri£# (C) tLt*«»mt, PH 
#i~5 T'fe6IS*if l Xte 2 tclE*fc<z>i5fc*N£ e 

[»**7] (c) ^Mli&yualOBIfeit//* 

i£> ?^>-m, m*m, y 

#*7fcett<0ifei*« o 
[»*3S10] /£5* (A) 0. 0 0 0 1- 

i »*%-cs>5»#js i - 9 oftrn*^ciE«<7>iJfe*«o 

[»*«1 1] (A) ^^yt^^x^i/yr/U^r 

/u^—tvujb-c i-io <Dfttifr\zmtt<Difc 

l 2 ] JE»c«WtJB 5W#* l - l l <o 

1-12 ofl»rix**^E«©a5»« 0 

l 4 ] 1-13 OffinTWcfetcOifcfrffc 
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[S*«i7] i5titi^4 0-7 0t^}:Mlx 

70 ffifflt5»*S 14-16 WfsrtldMCffit^ft^So 

[«*«18] 9tftWiX~mftVti'&, Ii:ifig3 0 0t 

jyi^spfi&toa^xtt^^^Tktos^fTpw^i 4{c 
mi 4tcie«c<ai£#*i£o 

-20 [I**JS 2 1 ] BT<0*# ( a ) , ( b ) RX* ( c ) Sr 

( b ) 1000-5000 (Xl0 10 a 

toms/cm 2 ) •Cfc5S4RSri5ti*b^i4i-&^»^ 
T, i£HM£^2fe&JSfi:# 10 (Xl0 10 atoms 

/cm 2 ) j^m^ 0 

( c ) 0 . 1 fi m£X±(Ds<— : 7- 4 9 /^^r 8 0 0 0 — 

1 0 0 0 0 0 (fll/0. 03m 2 ) ¥@ r OPt&R 

— */HB3&#, t=0. 5-1* Rffl^&O. 
6rOH]|^It'2 0 0/tMT, *fcfi, Rffl^S 
0. 9 r (DR^^Ii8 0 0 / t <H JL^T ~C &> 6 0 

[0 0 0 1] 

[0 0 0 2] **Wofti*fS*5J:t/J5fej**rifef±, ^C, 
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[0 0 0 3] 

V (Si0 2 ) . ^^^SK^ffi!-*^ ^ * p 

«W»tt^»*«*9 3ftS(6T-t-5fc«), C^«ftr5afeS:#: 
[0 0 0 4] *£9t#7*'<>t *<Dtt&lZte\,*XttL— 

[0 0 0 5] -jRjil, 7^ ^^«»OBft*^«ffl-t- 
tffcifeixr^s. ^Wfr^^^fflSS^ffi^aci*^ 

»*sttffl*ixrv^s 0 rv^r, iSKik**, 
*«r$tri5teHMK ( ^SC-liftj*ij Xte ^APM^ 
ffij irv^o ) fc-fcSifei* ( rsc-i#t*j Xli r A 

pm^j ^v>9c ) t>j£<fl&ffl£ftr^5 (0yx.tf* 
[0006] tit, *isr*i, cico^ftT/u^ y ttffi 

XtE*ffi^*^>-^&»fflU it, ^ffi^n^ffliftij 
LJLoSS^S^fin^^^-h^ii-, tit, 

y ft||L9SttM«:KAii- 6 - ^ * s « 

*«fg£*XTV^ 0 

[0 0 0 7] 0Ox:fi, «5fe»tttcJ:-5aSSffi<7>SEixS:» 
^J-r^fc^, Tyu*ytt<z>iflK{b****«Jc#ffiStt 
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m) o it, S«^ffi-.^ft^fgcD?iix+4^^±^ii:5 

[0008] it, ft*Wft**»x^^Sffir*>s 
>-y =i ^m&<D&m<D^v^^y&mm-fZ)ti£>* 

^«fg$ttrv>6 (Mifi4Mf:fciR4#fl&) 0 

5 («*tf#fF3t«5#BR) □ Sfc„ a*— ^-f^Mifc* 

wifc*SB£ixr^a («*tf«rfFX«6#flR) . 

20 [0009] ittz, *mftT'<* xR&fonmmzm* 

5^i^«IBSixr^-6 0 WA.fi, ^£(D#®?£tt?PJ <t 
7 y {fc*Sf RSrttffl It > y a > 5ra:-^*rfl5*i-* - 
£ris«fg£*xru>5 («*.fi»ffX»7#BR) o 

[ooio] it, v-y =^i>^~^<D9tmz&m-fz 

fc*«***xrv^5 (CT^fi4$rF^:»8#ra) 0 ^jsib 
is $r mm 5 \z L fc ^3»*d3J: t//<- 
^/u«*^|»*ofc«>. »*»*5J:tf/*fcf4J|LH 

mmmt&m * mu-r z> r 1 1 s n r v ^ 5 

(«x.fi*»flF3tiR9#flH) o 

[0011] it ift¥> ^arft-r^^^^afflft • 
*m#m*\z&rtttm (wt\ *f- r««j 

^ 9o ) f:Mt641Wat, •ffcfc:* (Cu) * 
5^77.=fy> (W) ^(DSPr&JRttW^^A Sixoofc 
5o Mrfr&Mzte^ Mx.fi, leMttWt urfi, «*^fe 
ffifflJ^fcffcT^^'?^ (Al) £9»tt;«I*MB;^ 

[0 0 12] ttoHriftttfttLt, 

MlfttRK t L-rfi, «^^ffl^^irv^s io 2 I 
in, »«*<d(£v\ *«#y^-*t*w»«i«#y^ 
-»^fettsjR*ttfflut(s«m*a^»fflSixoo 
5^ feSo :oiTOWt ^te^-f ^offiiigxg 
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[0013] ifc. Illicit «gtffl^fi<»»JnX(c: 
£ Q SSH, i§«> *aBa»j£tt0>Sa0>»Ei*xa 

(&t, r^ix^j t^Ktm. ) (Dm, m&m 
®±MHtULT^5 0 ^xa^t^-cft*-*-** 

«*BB«t±TS i ft*«^*rt3nTV*fc0>-C* 
[0015] 

[^f^fr^Sfe 1 ] W.Kern and D. A. Puot inen : RCA Revie 
w, p. 187, June (1970) 
[#»Xitt 1 ] ^mW- 5-335294 ^« 
[#!*:£&£ 2 ] 3 1 6 9 0 2 4 -*H*« 

[^rF^C^ 3 ] 4#B8 2001-40389 
[»« : 5:itt4 ] »fPS¥ 11-12 14 1 
[flMKttt 5 ] 7 - 2 4 5 2 8 1 ^« 

[^rF^C^ 6 ] mmW- 5 - 2 5 1 4 1 6 
[«FWXitt 7 ] ^mW- 7 - 2 1 6 3 9 2 
[WWXttS] M¥8~6 9 9 9 0 
[WffFXiR 9] ttM 2001-7071 *4>« 
[0016] 

[»W*s«*LJ:5 ti-SBUil A 1 IEI££:{£/B LAcft 

fc"*\ W»xa^tt:^TAJH«a&of5»dSfiv^^4:^b, 

fc Q U*>U Ali:ftfe9CuSrttfflt5i, »T<^i 

[0 0 1 7] jR— fc, C ul*S i (c«l:ott^ibti6 
fi»lo-otfe^ ¥W<MI^*ffi<DBtftK (S i 

o 2 *> **-*5«t6Cu<oa:»ja«iSjs< % ^(Dmnem 

[0 0 18] »XlCl, A I irSft'P Cu(iK7^x«7f 
>^^^tH*<CV^$|ffl)H-e*)5. C ulcJ: 3Sdi£££7£/# 
-TZizn^ (C uE»t*«t5fei!)W «£«o 

fcJfeiKlC C u # ^ffi LtiEii^M I, #C^T\ 
^ISft^CMP (Chemical Mechani 
cal Polishing) S?tf>^jfet;:J:o-cHiJ9Bi 

[0 0 19] ±IB<oy^v/>ffilc«tSiEi»}Bj«-ett*l: 
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[0020] ±fi©*isftt»L-c, mm^nT/ir* 

10 J8v^v^5B3H* s fcSo 

[0021] ftoT, iKoafcJfffm**^**'* 
»lEO«s»xa-Ctt, il»ft***«:*#i-6, 
RCAac»««rttfflLfcais»dST^niBi:tt*«, 

[0 0 2 2] wftldttU mSSLfc«^, #®f£t£#J£ 
*0 »^<CSiX, TIE (1) - (3) dlEHftcoRSIS: 

[0 0 2 3] (1) Safc5VM**PiaNNi:* #ffiffii4»J 

(2) *«ttds/h*<, 

(3) #aa«tt»J* s i«ai**wBJK»*r#x.*v^H-e 

[0 0 2 4] T-^RffffiStSffltt* — ttW 

<«*.tf8 0W±) LtttffltSitWi 
-C*>*o L*>U SSStt t fc 5 O tiSc^l 

[0 0 2 5] #M :^*ffffii£t£*JM:* JJfe»ttffi 

[0 0 2 6] 

[0 0 2 7] xfi/y^t>f KS#EStt«iJfi, J^fb 
5^ Kffl»ffiStt*J(C»V^T, K{t**»«-«*<X 



*7 

Z>mm%L (m) ttf]) ^i/xfl/ylfot^ri/xf 
W^gOfc (n) t<Dttm (m/n) #1 — 1. 5 , 
igg: (m) d5 9W±. #y t^r^f i/yS4>(7)t^^ 
^^u^Sfc (n) dS7a±^*«=S:Slfc-t-»S«SHrt 

[0 0 2 8] C^^®I^<Dx^uyt^rt>f KM 

*T-*>«5 ^®S^{gv> 0 Skid, rco^^^^ 

Lfc. t9blt, -*W*«!fc*»a*^ 

0. 1 /z m;**— <7V<— T-Y ^/U|&^t£) KflEftTl^ 

[0 0 2 9] -fftfc*), ^K^gi^ tt, 
i^T^^ (A) . (B) XV (C) S:4tt5wtSr 

[0 0 3 0]^ (A) : «*S (7*^S*r»<) 

Wfc*»if©R*ft (m) ir^y^-^ri/^ 
fl/ylt^t^r^xfi/yift ( n ) (Dlt* (m/ 
n) a* 1-1. 5"C*>9, (m) dS9£JL-t, 

v-m^i^g^ (n) # 7 J^_hT*fc6^^lx>:**lJ-^ 

(B) : 7k 

[0 0 3 1] 

**Woas»«tt, (A) iLT«M£ 

<£>#Effitt:#k (B) t LTtK, (C) tLX 

TtVii y XBtI»mtSo 

[0 0 3 2] *^f::£H>-t\ (A) t LTttfflt 

U (m) Wy^Vxfuy 

(n) (Dttm (m/n) tf* 1 

-l. 5vh*>. mm$c (m) ^9^±, ^^v-r^u 

^m$k (n) # 7J^_LT-£>3^^- UV^^fi^^ K®#® 
[0 0 3 3] ±1E<£>1£^ (m/ n ) # 1 *fSO»-&te, 
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*\ l. 5 ^jg^SS^te. y ift+-C**«FfcO 

»«0»«*if^BaaSr5l#firi- 0 Jt* (m/n) 
^LOil — 1. 4T'fc5 0 
[0 0 3 4] IfE^it (m) #9 
(m/n) Jtd5Sftffi*ait6ffll^T-*)oTfc^— -TW 
70 Bft*tt^fiTi-So Sfc* (m) #**-*-*6»frfi, 

*L<fcfr\, ^oT, (m) tt, jfr*L<f*9- 

1 6, JEfc#£L<fil 0-1 fc*TU 
(A) fi««* LTflHfc** 

[0 0 3 5] Sfc, ±15^ (n) *5 7*«0»-&tt % 
(m/n) Jt*SlWe*aBttHrt-"C*)0-Cfc^— ^-f 

iitt^iSTt^o (n) a* a mmm 

#»Lg<ft£o 6£oT, (n) J* % ff^L<(j:7-l 
6, JgKSfS L< f* 7-- 1 4-Cfc5o 

[0036] ^iswca^-raiiBo^^-uv**^ 

u>^^ri^^ KffllfBJgttWi: LTf±, «*.HT, ^Ky^ 

feifoMjfe^fe, TIE— /Kit (II) 
[0 0 3 7 ] 

[ft 2] R 2 0- (CH 2 CH 2 0) n H (II) 

({ii, r 2 ^, Tkmm, T*;m, tju ^ 
^;vm\^a^mmm. (m) fi9«±-r*>»9, 

(n) li7«±<Z>»&*-*\ ) 

[0038] ±ieo^y ^ 

^ /UCOA^JtLT^, sKy^^-V^^-U^ (n = 8) 7 
n/Uoi — y^yU, ^y^-^ri/^i^UV (n=9) ^iz/Uzn 

— ^/K T^y^^v/^^U-V ( n = 1 1) ^yf^x 
— ^y t^r'>xf I/y (n = 10) 9 £ y /W^ — 

4^y t^v/xf l/V (n = 1 1 ) 7 ^ y jV^ — J- 
/u, ^y^-dri/xf i/y (n=l0) hy-r^yujc— x 
/I/, ^ y ^-^.^xf i/y (n=12) hyf^x-f 
/u, /Ky t^r'>xfi/y (n=l 1) 7^ h 7f->;ux- 
7VK /Kyt^rVxf l/y (n = 1 3 ) fh7T^x 

— X/K ^yt^v'X^uy (n = 1 2) -O-^x^/U 
50 ^ — tvK ^yt^rv'xf 1/V (n = 14) ^y^fV 



yua: — 7$ y ^"^rv/oi^ u> (n=12) tfy!/x 
— y ^^rv^^UV (n = 1 5) -tr^vWoi— r 

^yt^Vxf i/y (n=18) ;T yum — 

— «a (in i-^it^>n^^-r e 

[0 0 3 9] #«WlciH*TI*, **W<Ol£Hrt-C*)ix 
«! (m) (n) ©H45«ftOsfl^mt>f K 

n) tf>¥£Htt# 1 — 1 . 5, (m) <7>5p*SfijidS9EA_h, 
(n) ©¥*«*S7Cil±Ojfefl=«:i«fc*tf. &*m%\<D 
»ffiett#JJC»V^T (m/n) # 1 . 0*j«*fcf4l. 
SSrjgxT^Tfc, (m) #9*98, (n) 7 

[0 0 4 0] ac»««flC*5«tSfi8» (A) G>*#*ti\ 
ii«0. 0 0 0 1-lli% % fftKliO. 0 0 0 3 
-0. 5fifi%, MJCjf* L< 120. 001-0. lfi 
1%, ^CfflKliO. 0 0 1—0. 05li%T'fc 

5 0 (a) (Dmigm&i-gzm&te, r^/u 

«ftll**ttlfi*S+#t?*<* (A) 

[0 0 4 1 ] ^ (A) tt % M#i6K3ixT^SJBlftlc 

^^tl-tf ppmlfONa, K, F e ^GD&M^F 
(A) ds&*«!fea«t*S« Z<Dtz*b, (A) a 

v\ -etr, *«^«»#^©***f±, iiflfi o P P 

m^T. #£L<f2l p pmJL^T, IW^L<li0. 

[0 0 4 2]±BO»l:*RS*ifc«» (A) £i£ffl-T 

^O^Jl^^g^cO 5 it* Na, Mg, A 

U K, Ca, Fe, Cu, Pb, Z n <D£" * CD^^-ft 
20ppb«T\ WtSppbBT, «MC0. 1 
p p b^TT-fc^r ktW*. Lv\, 

[0 0 4 3] ftjo, #3&Wl::*H*Ttt, 

*ia4v^B-C*» (A) «*^#ffifitt*J*<fcfflLT 
fc<fcv\, (A) «*<o#ffi}St<MMi: Ltlt 

X\ts J^3t$t8 — 1 2GDTyU=* yO^Oi? 
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[0 0 4 4] ^Jg^Kli&^Tte, fiK# (B) irLTTK^ 

70 [0 0 4 5] ^MSKKSH^Tte, (C) ^LtT^ 
[0 0 4 6] $^T^^iXS77^y^lSlt » 

£>*XS 0 4 SftT UTfis tK^S, 

[0 0 4 7] ±E^^7;u^;uS<lr LTfi, 

[0 0 4 8] ±iao«*a*W-r**»{fc:SB4«r^ 

P=^r->K (TM AH) , fh7xW^l)^eK 
AtKo*i/K (I»:aSy) , H/xf/UkKo 
£ 0 7^yatLtii, ^^u^^r^v, -=ey 

[0 0 4 9] _L3£?)T/u# y 60^x*fi, 8fei^S!i*, 

t Kp*VK (TMAH) s hy^f/i^ (fc 
^yu) T>^xir>^ t Knap- 5/ K (iiW : X7 y >) 

[0050] y ^®jgfi, ssiis^-r 

5^ P H«r!i5«)fc^^^j:sa*as»e>tbr^aaFw^ 
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<4ife#?8<0pHf;J\ ^Kli9-i 3, Mfc#^ L< 
(11 0-1 2. 5 S <8MC#£ L< 1 0. 5-12tfc 

[0 0 5 1 ] *:%0^r^ffl^ixSWiaK^«S(i. »lc 

mm, mm. /Dftys, >fyi§6£, ssk, 

^> e ztib<D*x~a s mm, /o^^ «sl 
»tt$ftai«Sfcii2«w±as#4L<, ittt* S 

[0 0 5 2] fi^y^yS^ttittitoi Ltii, 

* ^^^/UTfcVgft, n-yn/N>7 

fiJzv^ BHtiJl5*»©pH*si-5i*S»*t?*>5 
L< li2-3T'fc5o 

[0 0 5 4] #38W^ftfrffi{-»^Tte, «ft*JS:*# 

j^to (i) - (4) (cr^-rtod^tf bnso 

[0 0 5 5] (i) h*1--J&*x*tbZ>&mk*;is7$*is 

3ft», xfuyi;7^4ftK [EDTA] % 
*-l, 2-^7;/'>^P^^fy4Si [CyDT 
A] , ^xf h V T * ^5mm [DTP A] , hV 
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xf l/yr h7;>6S8 [T T HA] ^(D^m^*^ 
*'>SI;xfi/y^7;yf h7^^ (^I'V** 
[EDTPO] . ~hV v h l J * (*?-U^7fs 
**>m) [NTPO] . ^nt 4 l/y^7;y7h7 

{^j-u^^s^^^m) [pdtmp] m<D^mm^^ 
loose] ( 2 ) »#j£#<b**«4r w Lio^ts 
i:r/X^/-c(iO"S^2o«±^r-r^{t:^^ : 

[0 0 5 7] ( 3 > ±B ( 1 ) »tM 2 ) O«it«:0Mi: 

[0 0 5 8] ( 3 - 1 ) ^U^T ^ ^jjvl' h t K 
D^ri/7x^/UR» [EDDHA] XtMr<DRa|{*: : m 

®£ [EDDHA] , xfl/y^^-N, N' - fcT* 
[ (2-t KPdr'>-5-y^7xx/I/) ftB] [E 

DDHMA] , xf l/>y7 ^ >- N, N' - hf* 
£0 [ (2-t KD^ri/-5-^p;U7xx;U) [E 

DDHCA] , x^l/y^T^y-N, N' ~ t ^ 
[ (2-t Kn^y-5-^^*7x^;u) [E 

DDHSA] OE^^SJJe^aslf^A^vKa ; 

y7 ;y-N, N' - t ^ [ (2-t Kn^->-5-^ 

f/'/7x^/i/) ^^/ty8) > xf yy^7 ^ y-N, 

N* - fcT* ( (2-t Ko**y-5 ^xi/U) 

So 

[0059] (3-2) N, N' -tT^ (2-t Kn* 
30 v-'^vvu) xf i/yv?7^y-N, N* - 2 mm [H 
BED] a «Jttf. N, N' - (2 

-t Kn^y^y^) 3Lj-Ul/i?T ^ >-N, N' - 
2f^ [HB'ED] . N, N' - t^ (2-t Kn^y 

— 5 — y )\"<y ;V) ^"f- \s 1/ i?T ^ >— N, N' — 
2§^^ [HMBED] . N, N'' - t** (2-t Ku^r 

5 nyU^O-v^/U) xfi/yy"7 ^ y — N, N' 

- 2B»*«*aH*f fens. 

[0 0 6 0] (4) ^Wi : ffl^ll xf yy^7; 

^ >s ; *em. mm. i/^vm, m&mtewx^^m 

co^-^yge^, -tne><o**if*s*»f fens,, 
[oo6i] ±iEco^{b^j(i:. m<Dmm<Dh<D&mm\^ 

[0 0 6 2] ±aLfc«{t»J<©^-Ct, 9t&%)$k, 1t¥ 
&3&j£&te¥<om&frh. xfi/y^7^y4»8 [E 
dta] , v?xfyyhy7^;y5B8 [dtpa] « 

so (D&m&jj/i'tf^atm ; xfu^r ^ >^ 
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^l^***^) [EDTPO] . ynfc'UVv? 
7;>rF7 ( ^ ^ U ^ * [PDTMP] ^ 

CO^^***^^ ; xf uy^T^y^/u Ft K 
nJrWx^Si [EDDHA] &TJ^rOi^{$: ; 
N, N' -t** (2-k F^^y^) 
7;y-N, N' -2S8 [HBED] LV\> 
[0 0 6 3] ^T't))5t#M^i^xi/yv?7 ^ > 
v^A-ht Kn^;^ ~yug^ [EDDHA] , 
l/>^7;y-N, N' -t:** ( ( 2 - fc: Kn^iy-S 

^yl^^yU) gfcg£] [EDDHMA] , U 
>hyT^>-5gt^ [ D T PA] , i/y^7;y4 
I^K [EDTA] , fuvi/T^ >x h7 O^l^ 

>7fs**^m [pdtmp] ±m(omit 

oTffit*£iI^i-;h,kf J;v^ iiffi- l-ioooopp 

rru £ L < « 5 - 1 0 0 0 p p m N 3Efcl#* L < f* 1 
[0 0 6 5 ] 4*3, «^*JH, a«JE5ES*t-CV^6ttJB 

l:»Kl-ftfppmitOFeAU Zn^O&M 
®f 5pp T> #4 L < tt 1 p p 

t\ 3Ei-»^t<iio. i p pm£iTt£tiz> 0 mmx 
[oo6 6] ^7t, *%>w<nm&mit, 
m s ^mmmmit&vo t^/hy7/-;K ryu* 

/Ky/hy7/-yK Th7V-yK 3-7 ^ S b V 
7/-/K N (R) 3 (Rfi£*3f$cl -4^)7;^;u 
S) , N (ROH) 3 (Rfig8*»l — 4 OT/U^^ 
S) , ^7, ft^U7?) , **tt7Ky^- 
^f-uv^y =r-yK #y fcf^/UT/U=i— yu^) , T/u 
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^r/l^T/U^— y^^fl:^^ (ROH (R\Zfem%t 1—4 CO 
[0 0 6 7] -t Lt, *%WO«fe?*ffi^#$"fr^fl&^ 

v\ *«^co7^ y^gfe^i-iS^b**^^**-^ 

i — 5fiS%, ff^KliO. i-ili%i$n5c 

[0068] a&»-t-*ii«0>*Bic«^ 

it** t KJS b * £ 

>f ^OEJH^'M ^IT-li^Effi LTV^S»^sfc 

*0 <Da»A«*fctt»»AJRfk*4*^**f btt*. ceo 

[0 0 6 9] 4*3, **W<o»»«*c:«v^-c, rn«w 
f*, «*fiCu^w»«>EIIW»JWt«W», St/te^l 

(O^^fifi, Wx.tf, 1 0 p p mJ£AT, ^Klil p 
pm, I{:ff^t<(j:l0ppb^T^ti6c 
[0 0 7 0] #*W<Bj*i*ttti\ AMWSfc^-^-f ^ 

<0*rW<b Lttt, Si, G e N G a A s m<0*m&ft 

Pc ; s i o 2 . fifk^y = tfy*. i&mmmtfn, 

(B a , Sr) Ti0 3 (B ST) , sB y >T ^ h\ ^ 

5<9 NMRfbttwii ft ^©«iMt*» ;w, cu.ai m<o&m 



15 

[0071] mz % *&w<D&.frmte, mmzm&&m 

u > T i , Cr, Co, Z r , Hf N Mo, R u , A 

u. pt, Ag^j&s^tf p>n, iMif^iit 

[0 0 7 2] SBK^v^T^iWi-SSffioifcj^S: 
[0 0 7 3] **Wo*»**:«[ffli-ixtf. jSVttflRM 

o. i5^mii©) y-hm^^y/^rytM 

[0 0 7 4 ] tIi:Cu?rtt5Sffi^^tT5lS 
tltft C u trESttft & Ltttffl tfc»*©, Cu 

f£0#fcr$-Xfi, SCCulCWltCMP (Chemical M 
echanical Polishing) Srtf oifcf&Oifefrxa. E4ft± 

[0075] t-tz, *&w<Di&ftm&, mmizmm&m 

n?»o t»^y-7-TOtLt^ Polyimide, BCB 
(Benzocyclobutene) , Flare (Honey well tfc) , SiLK(Dow C 
hemical)«dS*tf ?>n. V -r— *m t LT te, F 

S G (Fluorinated silicate glass), BLACK DIAMOND (Ap 
plied Materials). Aurora ( B & ASM) t$ti*%£\f hft, Z> 0 

[0076] *&w<nm&m*.. ±m<omz s mm^m 
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6 0 e &±<Dmfc&&^1-*&»T'<'( xm&&(Olkft 
[0 0 7 7 ] **^ojJfe»jKOHKir&fi. i£3fc^*n<£> 

[0 0 7 8] gfjigOSUc:, *3693<0¥*#^'^*ffl2 

r% «rxa^<tw»xa«>wix^tfltffl«riiBft, M^fc 

[0 0 7 9 ] -r&*>*>. *8flwWSiii, £XT<d£l 
# (a) , (b) (c) £«fc^:i<h£4#®£1- 

[ooso] (a) *Kfti£¥«fH^*4H3J:tttJi 
^ Elft£:flg:fcL#v\, 

( b ) S^^Ii^ 1000 — 5000 (Xl0 10 a 
toms/cm 2 ) Tfc*£«*i*frL;fc»^K:;6H* 
T, mft'&<Df6t&&m&& 10 (X10 10 atoms 

/cm 2 ) i^m^o 

(c) ^£^0. 0 0 

1 0 0 0 0 0 (ffl/0. 03m 2 ) r flXftR 

* /Hassan t = o. 5~i<7)^ rjs^&o. 

6 r <DWmftX2 0 0/ t fiJ^T> RJS¥S 
0. 9 r onrart"C*i8 0 0 / t <B£JlTT*feSo 
[0 0 8 1 ] _kfS<D ( b ) ( c ) Ojftjfctt:, 

0i|&«ttX^«i-?&jREtt, AfcWKtt, W^HTW^ 

40 *ti,timc s mm^mi&tetfbLxftftizmm-tzz 
[0082] ±tz(D*ftw<Dmftm\cm\,^x, 

(b) Rrj (c) &ffilt1rb^i - ^JS^^> ^° 

[0 0 8 3] ^fef^ (c) tt. ftj**|-ft*S»nffitt»«^ 
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3m 2 ) t«Mr (o&wi&vtmmmm&m&mwi 

t : 0. 5-1 [#] <tLTifcfrLfc^ Sfi^rt^ 
0. 6 r COR/^F^-Cli. iSt5^-f>r 2 0 0 

tfRi^^SO. 9 r ORJ^fti;:**^!:^ /<— x-r^/l" 

[0 0 8 4] &tz. ±SBLfc, *J6WO^frx^<^^ 

[0 0 8 5] 5Ei^ ifei£<Z>R^ ^l*l:J:5i5fe^it, 
*LT^*t 6 

[0 0 8 6] *»W0>«5»*tfctt, 8ls»»«:X«ICiC« 

[0087] 8fcMn*iBtt, ^<y^a;fflc»ss«^»*, a 

^3 0»J&»fc 3 05), ff$L<lil-15», #c3i*«fc 
[0 0 8 8 ] ifci£ii£<D?fifiKi. ii*tt*«ai 
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[0 0 8 9] *fc, *«M<08fe»*ft«:, 

[0 0 9 0] WHBK^^^oWUtt, ffitCWL#8 

[0 0 9 1 ] 

[0 0 9 2 ] HJ£#J 1 % 2 Xtf Jfc«#J 1 ~ 3 

ft) (SittS^R (S i OC : «*^*TS i O2) f+#^ 
J(7 8 -Y >^ > y = r # 4 yfORi^S 

ffi) SiO 2 ^7y-Sffil:i0^S»lt a 

( («) ^3— » rKSSP-20ij ) -e*t°v 

xyi/r7!)y^i8 TLS- 5 0 0 0J ) £ 
*R*ffi^ft*Lfc»tt-¥-»S:«JEL, 0. 2 /1 m»iO 
Si0 2 tt« s -3taiH± (fctfU ±PKf*100 0 
OOflS) ttf LT^5Ct«r«BUo 
[0 0 9 3] * 1 «C*i-«B»«S:«6ffl Ls ±15(7)-^^^ 
^ ^ t 0 >-f — J; 19 . PVA|iwy7^t*±lE(7)S i0 2 

[0 0 9 4] 
[^1] 
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20 







0.2 pi mJBLt : 






mm 




m 


n 


m/n 


ppm 


as 


ppm 




ppm 


iftiSHrtr 








12 


11 


1.1 


50 


TMAH 


50 


EDDHA 


100 


>8000 


59 




C^OCC^O^H 


12 


11 


1.1 


50 


TMAH 


50 






65 














TMAH 


50 


EDDHA 


100 


515 




C^-ph-SOgH 








40 


TMAH 


70 


EDDHA 


100 


250 






2355 



m&xm : ^^^rsrft^ : mu, &tmm t : i#) 

S05£§£S : Bi:S^>^-r y vjrttm I~ls-5 o o oj tx**;*^ h : 4 omm) 
«z&i$t<vmmmm±L<os*-'T4 ? Has*;* 8 o o o-i o o o o o m/o. 0 3m 2 ] -e$>& c 



[0 0 9 5] 3-6 RV&mm 4-8 

[0 0 9 6 ] S2 4 ] 0^ttttl¥<ffi^*c7)^feT^o^ 0 



{&Ktt4*K (S i OC : K^tS i o 2 ) 
ftt^r^ h>t- (2cm£|) fc* 2 KlB*<o*ac}W8te 

wffimmiz, O : 8 0%J£(._h, A : 5 0 
%J^_L8 0%*ffi, X : 5 0%*«^ L/c 0 
[0 0 9 7] 
1*2] 









0.2 m mfil± : 








mm 










m 


n 


m/n 


iftJK 
ppm 


mm 


ppm 


mm 


ppm 












12 


9 


1.3 


50 


TMAH 


50 


EDDHA 


100 


o 




1321 




C^OCC^O^H 


12 


11 


1.1 


50 


TMAH 


50 


EDDHA 


100 


o 




1012 






13 


10 


1.3 


50 


TMAH 


50 


EDDHA 


100 


o 




1123 






16 


13 


1.2 


50 


TMAH 


50 


EDDHA 


100 


o 




1524 


it$LW4 




8 


8 


1.0 


50 


TMAH 


50 


EDDHA 


100 


X 


>8000 


4924 




c 1> h h o(c 1 h;o) t h 


12 


7 


1.7 


50 


TMAH 


50 


EDDHA 


100 


X 




2061 




C^OCC^O^H 


12 


13 


0.9 


50 


TMAH 


50 


EDDHA 


100 


X 




1712 


JtKCT7 




16 


20 


0.8 


50 


TMAH 


50 


EDDHA 


100 


o 




1776 


Jt««8 




18 


20 


0.9 


50 


TMAH 


50 


EDDHA 


100 






2926 



m&ijm : (ffi^-iae : sa. tt^ra t : o. $#) 

SJSSS : B^^-xv^-T ') >tnm. rLS-5 0 0 0J (lyV*? h : l 0 mm) 

w&n<r>mtj0m±.o>'*--7- -< ^^mwts o o o~ 1 o o o o o im/o. 03m ! ] -efc&c 



[ 0 0 9 8 j mmm 7-10 

ffi) (S^m^SI (SiOC: g§^#WS i o 2 ) f+#«> 



«) 0. 5 li%7 ygt- 1 ^Plf SiftlLfcf , 

so s i o 2 * y v -mmiz 1 0 #iai«af bit. gsta^s 
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««r««*-Cl#ISJ*«U ^/^^tvt- ( (ft) 

jjj >Jb— m rKSSP-2oij ) 

ry >?ttm tl s - 6 e o oj ) x-mtemmiztfrni, 

tzU%LJr$k&mi£L, 0. llym^Si0 2 W 
(fcSU IPSlilOOOOOi) tt^g 



22 



at, 



* t'V^-— [z£ 9 , P VAg!<D^7^>T-±iecOS i 0 2 

fc. fitt7k"catES:i^Bnac*ufc«. *trv 

[0 10 0] 
[^3 J 



[0 0 9 9] S3 {c^i-8fe}^iK*ffiffl u 







PH 


0.11 fi m£Xt : 






K 






m 


n 


m/n 


ppm 


mm 


as 

ppm 




ttft 

WW 


mm 


ppm 








0^0(0.^0),^ 


12 


11 


1.1 


50 


TMAH 


75 






EDDHA 


100 


10.5 


>20000 


838 


XIMf 8 


C^CKCjH^H 


12 


11 


1.1 


200 


TMAH 


1000 






EDDHA 


100 


12 


792 






12 


11 


1.1 


50 








0.45 






2.5 


497 


10 


Ci 2 H 35 0(C 2 H 4 0) lI H 


12 


11 


1.1 


200 








0.45 






2.5 


813 



m&%& : x?97i£m& m&mm:mm, : o. 5#) 

: BM-^J-V^-TV >inm l"L S - 6 6 0 0J (x-y*J*y Y : 1 Omm) 
&&1&<0&fc&W±<DJ*-T 4 ? frM&\i2 0000-10000 0 [ffl/0. 0 3 m 2 ] T^Sc 



[0101] 11,12 &tNt«0J 9 

fiffi) jfci\ tl^HHcS i 0 2 » J F-f***««rfP 

«ro. 5»ra<t it^j:, nmmi tmmzs i o 2 



[0102] 
[*4] 







0.2 pL mJBLb: 




m 




m 


n 


m/n 


ppm 


mm 


mat 

wt* 










12 


11 


1.1 


50 


ft® 


2.25 


>8000 


248 




C 12 H 26 0(C 2 H 4 0) u H 


12 


11 


1.1 


50 




10 


290 












10000 




10 


2455 



Sfe^iS : («fei£a« : sa. a^ra t : 0. 5*) 

fflfe&W : BUfiV^TV V^ttS TLS-5 0 0 0j (xy^^ : 4 0mm) 
*»IJ0S«$H±0A- f ^ ^ 8 0 0 0^1 0 0 0 0 0 [«/0. 03m 2 ] -Cab& c 



[0103] nt&m 1 3 i o 

S4ssatcj*$» i o o n m<Dmmtm<ntt\<^tz 4 >r > 

(ButT-xy^ryy^ii fLS-5 
0 0 0J ) -C»jj£LfcjBJI^ ItCttttSO. 2MmJ^ 



oooi) fl-jgrL-ci^fco -^*«*5 o^cicaafww 

gL l 0»P»m*t-ct6SE*«fe**fT*v>, ^tr>K9 

[0104] Jfc«0ij 1 1 
SO Xffifflll 3ldSH^"C, LT, 2 9li%Mfl: 
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7^^^*M, 5 0ii%igBft*«*, 
SrSfiitl : 4 : 2 Ofc-Cfi^LTMLfcSft (AP 

[0105] ttftlffl l i ^«c»?Rfi, m&m<Dttm$LT 
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[0106] 
[«5] 







mm) 

PH 


0.2 fx mJSLt : 








m 


n 


m/n 


ppm 


mis 


ppm 


MMt 




13 




12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


>10000 


756 


JfctfcMlO 












NH4OH 


2800 


11.3 


1866 


jtimii 












APM 


6000 


10.3 


1145 



APM : 2 9*S%T>^T7fc. 3 0 &M%i&mtkm*& 1 : 2 : 4 0T»frLfc** 



tft^Sffi: 5 or, ftMKt : l o# (xyy* 7 > : 

[0107] 1 4 &tf Jfc«#J 12-14 

^V^CORS^SS) £0. 5fi*%HF*«i$K5# *0 
nS«ttSLT«BRk<klll<:lft^LfeX««r«^. :ti 
^Silicon (IV) Nitridefci^ (Johnson Matthey|±®f fS 
tk#12145j ) 0. 0 2 g/LdSgs»DSJxE.o5 O^tCrS 



1 Oram) 

5^IB*B*^«t-&«IE7Kft»«rfTftv^, *fc°>-K7 
^7yyW rLS- 5 0 0 0j ) id £9, Sfc^&L 

[0108] 
[*6] 







PH 


0.2 ^ mftl : 


*nngtt*< 






m 


n 


m/n 


ppm 




ppm 




gttffl 14 




12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


296 


Jfc««12 


77**1,-4 4 








25 


NH 4 OH 


2800 


11.3 


3888 


Jtttfflll3 


^.--fe-7DC1100 








25 


NH 4 OH 


2800 


11.3 


3208 


JtKffl 14 












NH4OH 


2800 


11.3 


>10000 



mS^kXDIttS r7f**L-4 4J it^^xfl/^t^^ynei/VCD/n^^l^:, ^HPS2200 
B*fajg%tSt r^*-7DC 1100J : ^^^^f-i^>a^^v^ix>cora7^*fi^, fl^finoo 
iaass: 5 or, ffia«wt : 1 o# (X7*;»7 h : 1 omm) 



[0109] HiS^'i 1 5 , 15,16 40 

0. 5M*%HF7k*«lC5»IHl«*«! ! 3ffi-r-&Ci:lcj: 
9*BBi»»fk«*:l»*Lfc4>r>^^y 

fc», 5»IB*B*»^J:5jil*8lc»«rff4t\ ^tVK7 

it (Digital  InstrumentsttS^Nano Scopellla) T* 
IffiSlW Z i^fi^iSffilt fe^) R m s (nm) * 



[0 110] ±IB<oaE«o*ffi5Kix^ov^r @SIK<J:5 

rjj 1 6 co^^il mmmmizm.&m 1 - 1 ommi« 

[0111] 
[«7] 



(14) 
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25 



26 







PH 


(t:) 


<») 


Rms 
(nm) 








m 


n 


m/n 


ppm 


MS 


ppm 




C ll H^O(C 1 H 4 0) ll H 


12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


50 


10 


0.281 


jtvtms 












NH 4 OH 


2800 


11.3 


40 


10 


4.328 


Jfctt«16 












NH 4 OH 


2800 


11.3 


50 


10 


3.074 



: 4 ox;3U2 5 ot, f&mnm t : i o# 
[0112] mmm atfjt«« 

<o &mmtm&i&£; Ltzmmfo 1 0 0 n m©igfa^ y 

*>!i3^T^hfr^fflSU 0 C(7}^^ h)t£ 5 0°C 



l-6 1 ooj ) -cm^l^o jfcfrj&sstrtgoBSJsasje 

[0113] 
[^8] 







PH 


(nm/m i n) 








m 


n 


m/n 


ppm 


mm 


ppm 


16 




12 


11 


1.1 


5 


NH 4 OH 


2800 


11.3 


0.48 


2SJfc«ll7 




12 


11 


1.1 


10 


NHjOH 


2800 


11.3 


0.52 




0^0(^0),^ 


12 


11 


1.1 


25 


NH4OH 


2800 


11.3 


0.43 




C lt H aB 0(C 1 Hp) 11 H 


12 


11 


1.1 


100 


NH 4 OH 


2800 


11.3 


0.34 














NH 4 OH 


2800 


11.3 


6.26 




PEG400 




8.7 




1000 


NH 4 OH 


2800 


11.3 


2.69 




ol- ^ 7 ^j* M-400 


1 


8.4 


0.1 


1000 


NH 4 OH 


2800 


11.3 


1.91 



H*iMffttS TPEG 400J :^^rvfl/ViS^ ^&400 

B^rftHttS T^L-* : t+iuzu-Tfr. 33^5400 

: 5 0T\ i^a^H t : 10^ 



[0114] njfefly 2 0 , ###J 1 
;/*-rVtf>x* hit Affile LTto r^^^h^^r^ 4 0 

t:^ta«M«*ttfc*9^iE«io#ft}*fKici o»ms 

1£ftX^ ( J e o 1 ?±» f R I X - 3 0 0 0 J ) 

9 tc7F-r 0 



40 



[0115]::^ 0i##Wl ££iti&L 
Tflf>^4a9, *4S7;^y* 

[0116] tt&m 2 0 

Hi£#j2 Old^T. LT, J£$fc#J l l t ffltt 

[0 117] 
[*9] 
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28 







PH 


(nm/m i n) 






«£* 


m 


n 


m/n 


ppm 


MM 


mm 

ppm 


l£jfcflJ20 


C^CXCsH^H 


12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


0.071 














NH«OH 


2800 


11.3 


0.080 


JtlR0l2O 












APM 


6000 


10.4 


>10 



apm: 2 9aft%r^^-T7K> 3om&%mt<\rtm**xvm<.i:®m}ti 
jayiag: 4 ®M#mt : i o# 



2 : 4 o-eii^Lfci&ifc 



[01 18] 3liS#J 2 1 , it^^J 2 1 
4 >f >^ i/ li =2 >mfa (^S r ^ 2 yf^RKftl 

S\ ^JS^^V (Fe, Cu) £r<a W Ltc A P Mift 
^ffii-if 3tL*: 0 I^APMiSMlj;, 2 9li%T> 

^TtK, 3 ifift%ig^lt:*^*^ctr/7k^^SM: 

1:1: 5T«L, ^*UC&J1^A^ F e (2 Op 
pb) , Cu (lppm) kt£%m^&m<4 Jrl/^ik 
SRSrSJOLtWlLt. y = >S««r«*6 

[oii9] co-yy ^SS-htf^Sfe&M (F e, c 



l**%**tf**«-C*S*«i3a-*-S^ i^ioTE 

ww«dr9x-^ir*»ww- (i cp-ms) -e 

&Jg*£$]£U Sffi^ST'CO^JSSS (atoms/ 
cm 2 ) lC&Si-6 0 

[0 12 0] &JB-C«8feSnfc±l50t/y ^>S^cOi5t 
Si 0»C*ra&»*Srttffl U ifci*i£i&A6 0 
?5t^^r«1 1 0#<i: U ^-f y^SCasi^tt^J: 9 fro. 

y = :/SffiS®tf>8S®&JR (Fe, Cu) ^SlOIC/T 
-To 

[0121] 

[Si 0] 







S&CXlO^atoms/cm 2 ) 










m 


n 


m/n 


mm 

ppm 




mm 


mm 


mm 

ppm 


F e 


Cu 


%mm 21 


C 12 H as O(C a H 4 0) u H 


12 


11 


1.1 


50 


TMAH 


50 


EDDHA 


100 


5.2 


<1 


Jfc««21 












TMAH 


50 






682 


139 




1000-3000 


3000-5000 



tt»fi*: 6 or, tt^rat 



i o# 



[0 12 2] EJLb<0lS*a»&, *«Mcoj5fe^?Kfi, i^Tk 

[oi23] (caffi^F- (^--r >r 9 m 



40 [0 12 4] -t It, #38 9J iflStffc**/* 
[0125] 

*fcvy=i>\ mti^u^^s #^*> <£ 

-Y*flJS«Ki»v*T* *tE*ffilcf*»Lfc»«[-T- 
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S co 9 ^ * * «3»J is «t iWftac y ^ >- ^{4 £ pf 6 d fc 
LT, I8ttlc#tl:*fflt?*5. 



7 o V 



(51) Int. CI. 7 

C 1 1 D 3/04 
3/20 
3/30 
3/34 



F I 

C 1 1 D 3/04 
3/20 
3/30 
3/34 



T-^-y (#%) 



F ^ — (#%) 4H003 AC07 BA12 DA15 DC04 EA23 
EB08 EB13 EB19 EB22 ED02 
FA07 FA28 



